Behavioral and neurophysiological transfer effects from music experience to language processing are well-established but it is currently unclear whether or not linguistic expertise (e.g., speaking a tone language) benefits music-related processing and its perception. Here, we compare brainstem responses of English-speaking musicians/non-musicians and native speakers of Mandarin Chinese elicited by tuned and detuned musical chords, to determine if enhancements in subcortical processing translate to improvements in the perceptual discrimination of musical pitch. Relative to non-musicians, both musicians and Chinese had stronger brainstem representation of the defining pitches of musical sequences. In contrast, two behavioral pitch discrimination tasks revealed that neither Chinese nor non-musicians were able to discriminate subtle changes in musical pitch with the same accuracy as musicians. Pooled across all listeners, brainstem magnitudes predicted behavioral pitch discrimination performance but considering each group individually, only musicians showed connections between neural and behavioral measures. No brain-behavior correlations were found for tone language speakers or non-musicians. These findings point to a dissociation between subcortical neurophysiological processing and behavioral measures of pitch perception in Chinese listeners. We infer that sensory-level enhancement of musical pitch information yields cognitive-level perceptual benefits only when that information is behaviorally relevant to the listener.
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Introduction
Pitch is a ubiquitous parameter of human communication which carries important information in both music and language (Plack, Oxenham, Fay, & Popper, 2005) . In music, pitches are selected from fixed hierarchical scales and it is the relative relationships between such scale tones which largely contributes to the sense of a musical key and harmony in tonal music (Krumhansl, 1990) . In comparison to music, tone languages provide a unique opportunity for investigating linguistic uses of pitch as these languages exploit variations in pitch at the syllable level to contrast word meaning (Yip, 2002) . However, in contrast to music, pitch in language does not contain a hierarchical (i.e., scalar) framework; there is no ''in-'' or ''out-of-tune''. Consequently, the perception of linguistic pitch patterns largely depends on cues related to the specific trajectory (i.e., contour) of pitch movement within a syllable (Gandour, 1983 (Gandour, , 1984 rather than distances between consecutive pitches, as it does in music (Dowling, 1978) .
It is important to emphasize that linguistic pitch patterns differ substantially from those used in music; lexical tones are continuous and curvilinear (Gandour, 1994; Xu, 2006) whereas in music, pitches unfold in a discrete, stair-stepped manner (Burns, 1999, p. 217; Dowling, 1978) . Indeed, specific training or long-term exposure in one domain entrains a listener to utilize pitch cues associated with that domain. Neurophysiological evidence from cortical brain potentials suggests, for instance, that musicians exploit interval based pitch cues (Fujioka, Trainor, Ross, Kakigi, & Pantev, 2004; Krohn, Brattico, Valimaki, & Tervaniemi, 2007) while tone language speakers exploit contour based cues (Chandrasekaran, Gandour, & Krishnan, 2007) . Such ''cue weighting'' is consistent with each group's unique listening experience and the relative importance of these dimensions to music (Burns & Ward, 1978) and lexical tone perception (Gandour, 1983) , respectively. Given these considerable differences, it is unclear a priori, whether pitch experience in one domain would provide benefits in the other domain. That is, whether musical training could enhance language-related pitch processing (music-to-language transfer) or conversely, whether tone language experience could benefit music-related processing (language-to-music transfer).
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Abbreviations: ANOVA, analysis of variance; C, Chinese; DL, difference limen; EEG, electroencephalogram; F0, fundamental frequency; FFR, frequency-following response; FFT, Fast Fourier Transform; M, musicians; NM, non-musicians.
